Abstract-Currently, many scholars have theoretically studied the early warning index of real estate market, but few have focused on the implementation of the system. Our study provides a system for early warning and monitoring the economic situation in real estate market. We construct a boom index for China's real estate market based on the state space model. In particular, we provide users with intuitive graphical interface, which helps regulators distinguish the economic situation of real estate market in a scientific and convenient way. In addition, the system implementation includes some key technologies, such as model-solving, conversion and fusion among multi-data sources, cross-language invoking and hybrid programming.
I. INTRODUCTION
The early warning and monitoring of real estate situation have attracted scholars' great attention. Peng(2002) proposed that the establishment of early warning system should be constructed the following two aspects: the transverse frame and the longitudinal frame. The transverse frame includes three subsystems: the sampling survey system, the economic analysis system and the early warning signal system. The longitudinal frame consists of the monitoring and warning system based on country, region (province) and city levels. These frames can make the early warnings system solid [1] . Yang, et al. (2006) provided a method to screen indexes based on clustering analysis and non-parametric tests, and applied it in the empirical analysis of the early warning of Shanghai real estate market diffusion index [2] . In addition, the artificial neural network method and econometric models have been widely applied to forecast and analyze the economic situation in real estate market [3] - [4] . Up to now, many scholars have theoretically studied the indexes of early warning system [5] - [12] , but few have focused on the implementation of the system [13] - [14] , in that there are some difficulties to develop early warning system.
1. Heterogeneous data lead to difficulty in data fusion. Data of government statistics departments, financial institutions, enterprises and institutions is often managed dispersedly, and is mostly distributed in heterogeneous data platform, which possesses problems of data format inconsistent and leads to difficulties of data fusion.
2. To be universal, this system should be a flexible business support system [15] . Due to the requirement of many econometric model can be flexibly invoked, hybrid programming is essential, which involves complicate technology.
3. How to show users the economic development of the real estate market situation in an intuitive way is also a big problem.
Taking full considerations of the above problems, the system in the paper gives a good solution.
II. SYSTEM ARCHITECTURE Taking into account the universal, this system architecture is designed with three layers: resource service layer, application layer and user layer. The econometric model of the resource service layer is encapsulated into dll(dynamic link library), then be invoked in hybrid programming. Application layer includes five functional subsystems: data processing subsystem, index management subsystem, boom index subsystem, the monitoring and warning subsystem and auxiliary management subsystem. Main framework of system as shown in Fig. 1 . 
III. SYSTEM DESIGN

A. Subsystem Design
This system include five subsystem, the functional module of each subsystem as shown in Table I .
Some features of the module are as follows:
Data processing
In data processing module, it can do various preprocessing based on the different index type, which means that it can distinguish annual data, quarterly data, monthly data, as well as the cumulative value, and the month value type.
Boom indicator screening methods
The index group would be divided into 3 parts according to the time sequence among them: prior index group, consistent index group and lagging indicator group. The prior indicator is used to predict the future trend, the consistent indicator reflect the current status, and the lagging indicator is used to Ex-post verification [16] . The system provides methods include the time-difference correlation analysis, K-L information method, cluster analysis [17] and principal component analysis .etc [18] .
Synthetic boom index
In the aspect of indicating the boom movements of the real estate market through the synthesis of various economic indicators boom index. This system not only provides traditional diffusion index and composite index [19] , but also provides SWI boom index based on state space model.
3σ monitoring and early warning method
For monthly data, we divides the cordon warning domain into the normal range, partial heat range, overheating range, colder range and too cold range and present the result in graphic demonstration.
B. Building Boom Index based on State Space Model
The state space model is a dynamic time-domain model, and takes implicit time as independent variable. It is often used to estimate unobservable time-variables: rational expectations, measurement error, long-term revenue and unobservable factors [20] - [22] . Dynamic system using state space model has two main advantages: Firstly, unobservable variables can be observed and estimated when merging into the observable models. Secondly, taking advantage of strong calculation function of Calman filter, the state space model has the very high precision, for it is realized by constantly recursive approximation to the given value [23] - [24] .
This system uses a state space model to construct a real estate boom index. In fact, there are many variables are unobserved in the early warning and monitoring system. These unobservable variables are called state vector, which reflects the true economic state of the real estate market. The boom index structure based on the state space model opens up a new way to index synthesis in the real estate field.
Building state space model
The state space model consists of two equations: one is the measurement equation, another is the state equation. The measurement equation reflects the relation between the observation sequence and system status, and the state equation reflects the transition from the current state to next state.
We construct a synthetic boom index state space model using time series of five coincident indicators: value of commercial housing completed, commercial housing area 
Equation (2) 
And the two above is independent, here ) , , From the above model construction process, we can see the delay order p, q, r determines the basic shape model, this paper reference literature, when p=2, order is only affected by two, reflecting the economic significance is not very significant, so p = 3 as the initial order; q, r directly decided the measurement equation and the equation of transfer of a number of parameters to be estimated, so the order starts from 2. Therefore, the initial state space model of the delay of order (3, 3, 2) , the state space model consistent with 5 indexes are follows.
Measurement [20] . Based on (8) -(9), this paper established state space model with 5 coincident indicators chosen by SSPACE of Eviews7.0 software. Time series is growth rate series after seasonal adjustment. In order to avoid fluctuations in the individual indicators, the paper also normalized the indicators series. The expression of normalization is like this,
, here, X is average of raw data and From the above analysis, the fluctuation tendency of using state space model SWI index synthetic fit the realistic situation, which means the synthesis method is effective.
IV. SYSTEM IMPLEMENTATION
A. B/S Architecture based on Multiple Data Sources
Based on multiple data sources, B/S architecture is composed of three layers as shown in Fig. 3 . In the presentation layer, various clients connect to the Internet through the browser, realize human-computer interaction in the information system. The business logic layer, consisting of the web server with multiple data sources, to meet the needs of a variety of data format conversion and integration. Besides, The back-end database server uses relational database. In this architecture, the web server responses to the request from the clients, and implements the integration and transformation of multiple data sources, including the import and export of TXT format data, the import and export of Excel format data sources, Xml data transformation, and graphical output. 
B. Development Platform and Runtime Environment
Operating system: Windows 
Cross-language calls Matlab and Eviews model library architecture
Take advantage of statistical analysis software Matlab and econometric software Eviews in the boom index module and early warning module, we can overcome the shortcomings of calculation and model. The system constructs some models such as diffusion index, composite index, time-difference correlation analysis model in Matlab, and builds the X12 seasonal adjustment model, the state space model in Eviews software. Based on the package for Matlab and Eviews software, the web server calls and integrates the econometric model. The call architecture as shown in Fig. 4 . The model library system of the structure server is transparent to the users. Users only need a browser can call server-side Matlab and Eviews software models and features without the need to install any other software. Matlab model library package include diffusion index, composite index, difference correlation analysis and other function code, All code is packaged compiled into a dynamic link library, deployed on an web server and application server. The same as to eview model library package.
This architecture simplifies the client load, led the server has high scalability, and achieve resource sharing and integration.
Examples based on the package for Eviews software
Take the X12 seasonal adjustment as an example, the system demonstrates to call eviews software. First, add a reference to the Excel COM and the corresponding table space in the environment of C#, after the main program can create a new Excel Application object, then open an existing workbook file data1, and call the RunMacro method to run the X12 seasonal of VBA model in data1, then pass syntax string as a parameter to VBA according to the Eviews seasonal adjustment command line syntax, code is showed in Fig. 5 . Then, the VBA module executive name is X12 seasonal macro, the macro call the Manager class of Eviews COM to get a Application app object for an instantiation, it will be able to receive the seas parameters by running the app.run command, and make a sequence after seasonal adjustment return to the Excel table, and then through the OLEDB back to the C# program, VBA code is showed in Fig. 6 . By calling the packaged X12 seasonal adjustment module based on Eviews software, the system gives intuitive graphical interface, which helps user judge the economic situation of China's estate market in a convenient way.
D. Graphical Display the Results
In the boom index module, select the state space model SWI index, set delay order number for (5, 3, 2) , and choose to estimate parameters of the initial 1 Cells(1, 1) From Fig. 9 shows, we can see SWI index is the smallest fluctuation when the 1 γ value is equal to 1.
V. KEY TECHNOLOGIES
A. Tranformation and Integration of Multiple Data Sources
Data Table is an intermediate form and convenient to process by the procedure. In the script language, we adopt ADO.NET (Active X Data Object) to connect the server and back-end database, and exploiting SQL Connection object to realize write-in and write-out between Date Table and date of the relational database.
We access the Txt data source through the file stream input and output, quote the System. IO table space, declare the File Stream objects, and transfer the Data Table data and Txt format by using Stream Reader and Stream Writer method of the file stream object to realize import and export.
We use OLEDB to access the Excel form data to realize import and export between Data Table and Excel form data. In order to output the final image output by imaging technology, we should transfer the Data Table to XML standard transmission format data, declare the XML document object under the XML space, and create XML format files with the contents of Data Table data  table through 
B. Conversion and Transmission of Data with Matlab, Eviews
The core of this system is to achieve the package and call of Matlab and Eviews software. Because the processing math model and format of these two software is completely different from server-side Data Table, we need to design data transformation and delivery methods between Web server and these two software.
Data calculated by Matlab must be two-dimensional digital matrix. So the Data Table must be transformed to two-dimensional matrix before the data transmitted to and processed by Matlab. The method is to transform Data Eviews internal data are stored in workfile and processed. The transformation procedure is relatively complex, and is realized with Excel as the middleware. Because the C# language itself cannot access Eviews software, we must create a server component to access through the COM interface. Firstly the data is transformed to the Excel through the OLEDB, secondly we can call the VBA in the Excel workbook through the COM component, which also uses the COM Automation component provided by Eviews software. And Finally, after Eviews processing, the data return to the Excel Sheet and back to the server through the OLEDB. The related data transformation and transition design as shown in Fig. 11 . 
C. The key Technologies of Mixed Calling the Back-end Database
Dynamically building table
In conventional database design, database table is fixed. The monitoring and early-warning system in this paper needs to confirm the number of index dynamically, and concern the differences of each index beginning and finishing times, and the annual, quarterly, monthly data frequencies. Thus the conventional data structure design cannot meet the demand. 
Data Alignment
Data alignment, in other words, equivalent to select the public time interval observed values in multiple time series before the index synthesis. So the design of index data table must contain the date list, and the annual, quarterly and monthly data has respectively date format, such as "year 2000", "year 2000 1 st quarter", and "year 2001 Jan". Thus when jointing the tables, all index observed values of public time interval of the same type indicator is drawn by inner join way.
According to the above database design idea, we make the data model and the entity relationship diagram (E-R diagram), as shown in Fig. 12 . In Fig. 12 
VI. DISCUSSION AND CONCLUSION
The real estate early-warning and monitoring system of this paper is universal and convenient. Firstly, it can be flexibly extended by other econometric modules. Secondly, it can show the fluctuation of the real estate market in an intuitive graphical way. What's more, it can offer early warning timely and accurately to meet the demands of the regulars and scholars, and provide more convenient and objective reference to related departments when making the macro decisions.
